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ABSTRACT. The influence of umierstmy
hardwood conirol treatments, #

riodic prescribed burning, on the gmwtkpaf :
longleaf pine (Pinus palustris) was moni- ..
Treatments, es- .

tored over a 10-yr period.
tablished in 14-yr-old sapling stands

thinned to 500 treeslac, included biennigl

prescribed bm'm in (1) winter, (2) spring,
(3) summer, and (4) an unburned check.

Eachoftlmewa.swmbmedwdht!m‘!e,mp- .

* plemental treatments: (1) initial"

treatment of all hardwood stems, (2} te—“
peated handclearing of all woody stems,

and (3) no treatment. All measures of pine
growth were significantly reduced by the
burns. Pine volume growth over the first 7

years on unburned plots exceeded the

ss. A g

i on hgh‘t:ly\

" -~ sulted.in

attern was reversed ‘
hinned or unthmned_ ,
plots (Van Lear et al. 1977).

- Planted slash. pine burned in
.- March or May at I-, 2-, and 3-year
-+ ‘intervals. begmmng at age 4 re-
mificant reductions in

height growth compared to similar -

s unburned stands (Grelen 1983).

nately, httle mform" io!
‘ able ‘on longleaf
relatm it

al. | ;Sm"“ buméd ;

- “Conversely; mcreased dxameter, o

o slash pine was. assocxated wsth :
~ burning, altk ough this favorable

. growth response was reduced by
i crown scorch (johanscn 1975) :
g Red.m:uon in hmght and diameter

he. year after
gmﬁcantly relatcd .

of pole-sized loblolly
different seasons
ced: no detrimental effect -

jon 10n eather their survival or growth,

average on burned plots by 23% (24 fPlac/ €

y7). During the next 3 years, volume

growth on unburned plots exceeded the .
average on burned plots even more—by

33% (44 ft’/ac/yr) Supplemental treat- - i

ments did not affect pine growth, even - -
though plots without these treatments devel-
oped hardwood stands (>1;5-in. dbh).
ranging from 4.0 @ basal arealac with, -
summer burns to 11.6 f¢¢ on unburnedf“ '

plots.

Understory vegetation, especially -

hardwoods and other woody
plants, may reduce the growth of
overstory pine, particularly at

young ages. Longleaf pine seed-

lings seem to be more sensitive to . -
competition from all sources than -
any of the other southern pines.

Assuming that the species’ intoler-
ance of competition does not di-
minish with age, elimination of
understory hardwoods should
promote a positive growth re-
sponse at least as great as that ob-
served in other pines. Unfortu-

154 SJAF 11(1987).

T T e i g e g s e e L B L L e

South. J. Appl. For. 11(3):1,54—157. i

- ge to overst
from' periodic prescnbed
has not been adeq

thmmng and burning treatments;

‘the mote heaVlly thlnned Stands o ‘, b Mamtamed bY Ihe Southern Forest Ex- ki

peramem Stahon, USDA Forest Service,in" ~

pole-sized longleaf pine had
greater diameter growth on up-
bumed than On burned plots, al~

pines. Further,; controlhﬂg hard;ﬂ Lear |
woods and other competing vege-

taﬂun as the gaa oSt ultural .

- is little or no «

- provided crown scorch was mod-

erate or less (Waldrop and Van
84). Also, periodic burning
in mature longleaf and loblolly

pine stands had no effect on.

growth of the pine overstory

o (Sackett 1975).

Generally, _ outhern pines
, lmg stage are con-
mage from.

leaf pine, 1g a long iustd bf f
natural association with—and

L even: depe dence on—periodic
¢ fires, 15 con ldcred more resistant

than any of the_

THE ST UDY
A study ‘was mluated in 1973 to

on the camposmon and structure v
of the understory The study was -

coastal plai soils on the Escamblak

' -,‘Experlmenta ‘Forest‘ i south-
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cooperation’ thh the T R. Mxﬂer Mill
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western Alabama The predeml—
nant soil type was Troup fine

sand. At the time of establishment,
all study areas supported well- -
stocked natural stands of longleaf <

pine averaging about 700 trees

per acre. The young pine stands

had grown for 12 years after
parent overstory removal, and:
were 14 years old from seed. -

Three blocks, each with 12

square, 0.4-ac plots, were estab-
lished for this study. All plots were

thinned to about 500 dominant

pines per acre. The 50 (average

height, 3.2 in. dbh and 30 ft* basal
area/ac. Estimated age 5
index (Farrar 1981a)yon’'t

blocks, based on' dommantfudbm—‘i' :

inant tree height on unbs

plots at age 24, averaged 7, 76 e

and 78 ft. .
Twelve treatment combmatmns
were randomly assigned among:

plots in each block. Four fire
treatments [biennial prescribed -
fires in (1) winter, (2) spring, (3)

summer and (4) unburned check]

were each combined with three.

supplemental treatments [(1) treat

all woody stems with 2,4-D-at time-
of study establishment, (2) hand-
clear all woody vegetation 4% ftor 1
more in height at 2-year intervals,

and (3) no treatment]. Treatments
continued throughout the entire

period of study. Sixty percent of

all plot burning was done with-
strip head fires; 24% with back-
fires, and the remainder with
flank fires. Pertinent weather and
fire behavior factors were re-
corded when each plot was

burned. Crown scorch was’ not re-"

corded because the observed
scorch level following the ‘burns
appeared too light to cause
damage.

Net plots were first remeasured
in the winter of 1980, after 7
growing seasons. In addition to

C i None

: (mstde bark):
50.8) pines in each central'0.l:ac = tai
square net plot were marked and - a longle
numbered, and ‘total height'and - (Farra
dbh recorded. The residual pines
in thinned stands averaged 22 ftin

f cultu a itreilhneﬂts on a»lerage annual volume growth of overstory [
sars (1973.-1979). : L SR

,p. ;oversev‘

Supplemental :
treatmenl :

Chemucal
Mechanical

Average : :
TRow: means followed by same. leuer not Sigmﬁcantly duffergnt at OOSaIevei, accordmg to Duncan s

o test

sured. Total ‘clearing treatments effectively

ehm:tmted all l}ardwmds (>1.5-

“signif | ‘1'mproved pine
growt over ‘that in untreated
' 7~years, annusall :

by season of burn. Supple- :
 still did not sig--

3 the 3 years, an al[ :
total volume growth of pine on
~ unburned pk;ts averaged 179 ft¥/
ag, hich exceeded the averageon..
‘ plots. y44 ft>, 2 33% in- - -

arca and volume growth
antly affected only by
ed burning treatments .

marked pines, all hardwoods in . Mecha

the 2-in. dbh dlass (>1.5 in. dbh)
and larger were measured. ‘Three
years later, in the winter of 1983,
all plots were similarly remea-

by‘ same !etier not Stgmﬂcanﬁy cﬁﬁerem bat 0.05 {evel, accordmg to Duncan s
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Table 3. Effect of biennial prescnhed burns on growth of pine s stands over ten years

(1973-1982).

Ten-year growth

Season R - ; -
of burn . dbh Height - Bdsal area/ac Vol/ac (Ib)
(in.) (ft) ) ()
Winter 1.87at 22.1a 43.3a 1106a
Spring 1.85a 22.3a 4433 1149a
Summer 1.91a 22.6a 42.2a° 108Ga<.-,
No burn 2.16b 24.9b 53.0b ..

test.

Table 4. Midstory hardwood stand: (>15 in. dbh) development on plots wuthout

 midst

supplement treatments. 4

Season Trees/ac ‘3 r VOLIac (ib)

of burn 90 w3 1980 e 1980 9m
’ (o) e (f?i

Winter 190 237 6.3 887 : 76 ‘ 1027

Spring 153 113 5.2 ) 51 65 &

Summer 90 97 3.2 40 - 38 45

No burn 287 307 145

59

(Table 3). Initial differences in

pine height, dbh, basal area, and .

volume had no effect on the re-

sults, accordmg to an analysxs of

covariance.

Pine mortality over the 10 years
was relatively low, averaging 4.8%.
However, mortality with the
summer burn treatment, at 8.0%,
significantly exceeded mortality
with the other 2 burning treat-
ments and the check, which: did
not differ among themselves. The
excessive mortality was confined

to the summer burn-check treat-

ment combination in all three:

blocks. Average initial dbh of the -
dead trees was the same as the

survivors. Mortality in the other
two summer burn treatments was
less than the average for all treat-
ments combined. There was no
apparent reason for this result.
Most of the mortality (84%) oc-
curred during the first 7 years.

HARDWOOD DEVELOPMENT

Before treatment, the density of
midstory hardwoods-(those trees

>1.5 in. dbh) on study plots aver- - |

aged an estimated 3.6 ft? basal
area/ac. Stem counts of these
hardwoods were not made. Stems
of tree species 1.5 in. dbh or less
were counted on subplots and
averaged 5.3 thousand/ac.
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The chemxcal and handcleanng'
treatments eliminated all midstory
hardwoods and none had re- -

~ turned by the 1983 remeasure-

ment. Hardwood midstory charac-
teristics in 1980 and 1983 on plots
without supplemental treatments
are given in Table 4. Hardwoods

: ly with the
1 Column means followed by same letter not stgmflcantly dtfferent at0 05 1evel accordmgto Duncan’s, ; developed most rapld Y h. the

no-burn and winter-burn treat-

““ments. A slight decline in numbers - -

'occurred with the spring burn and
a shght increase with the summer-

fory hardwoods in 1983 com-
prised about 12% of total basal
-area and 8% of total volume
'(Flgure 1): 8o far, there is no indi- -
cation that these hardwoods are '
- having any effect on the growth of :

i "oversmry pme.

background

Figure 1. Bwnmal s[mng bums plu.s chemical treatment, foreground unbumed check

On the unburned plots, .




MANAGEMENT IMPLICATIONS

The extent to which results of ;

this study may apply- to other

southern pines, or different sites,
is not known and ‘will require fur-
ther investigation. In this study,.
biennial prescribed burns in.

young longleaf pine stands on
sandy coastal plain soils reduced
pine growth substantially from

that observed in similar; un--
burned, stands. Furthermore, the
impact of the fire treatments ap- -

pears to be worsening with time.
Will the
between
stands continue to incréase, 4
it eventually stabilize and
as stands mature? Older stax
may respond similarly acc

to preliminary results from an -

identical series of burning trea
ments established in mature |
leaf pine stands. Dbh growth'o
unburned stands was 12% te

greater
than the average for all burned

stands over the 10-year pe
from age 50 to 60 year

rowth rate differential
urned and unburned -

nutrnent cyc 5'ng Perhaps s me

burning and other environmental
factors are responsible. Possibly
“the frequency of burning is
causing damage that would not -
~occur with longer intervals be-.

tween fires. Further rcseat‘ch

for the observe& pine growth loss o
‘Burning, especially during the

~ growing season, reduced the den-
slty af midstory hardwoods, while

; -gand chemical treat-
.mcnts ‘eliminated them entirely.
Reduction or ehmmatwn of hard-

compares. to the dbh growth dif

ferential of 14.6% recorded in the

study reported here.

It is not known why bummg has

so seriously reduced the growth of

this comparatively - fire-resistant.

species, Fire intensities, based on
recorded flame lengths, were
ranging from 10 to 343 but
aging less than 150 Btu/fusec,
part because frequency of burnin:
kept fuel accumulations low
tensities of recorded su
burns never exceeded 100 Btu/f
sec. Many past studies of pre
scribed burning on souther
coastal plain soils (Hough- 1981,
McKee 1982) have not revealed
any adverse effect of moderate to
low intensity fires on soil structtire

or chemistry. In some instances,

the growth environment for trees
_is improved through more rapid

2 Unpublished data on file, G. W. Andrews
Forestry Sciences Laboratory, Auburn Uni-

versity, AL.
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